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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYHUTh OO0IIC0O0Pa30OBATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX JUCITUTLIIUH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEpPIPETALUI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUU K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3aius KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHS 00YUaIOLIMXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM aTTecTald B (QOopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHME, 00S3aTeIbHOE
JUIS U3y4yeHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpHUMEpPHOE pachpeereHrue Y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TaKXKEe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XHMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaenaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopasoBanus. Hapsamay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN palMOHATU3alUMU y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONPENeIEHHOE TEOPETHYECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU HA OCHOBE PACIIMPEHUS U YIIIyOJICHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMAHUE BONPOcaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOT0o poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeAMeTa B JAaHHOM Cllydyae akleHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAs Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumuss. B 3TOM  cimydae  mpenocTaBiseTCsl  BOBMOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il M3Yy4CHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAaHUEM U  IepepaboTKoM
BEIIICCTB;

yIrIyOJICHHe  TPEJCTaBICHWA O  HAydyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHUEe yYMEHUN M HAaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHUE DKOJIOTUYECKOU KYJIbTYphI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKuenTopHbid). TuMbl TepeKkpbIBaHUS AaTOMHBIX OpOWTalel, G- M T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A (PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpPraHUYeCKHX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, o0mias ¢popmysia, HOMEHKJIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, UKIU3ALH, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHUS U IPUMEHEHHUE aJTKAHOB.

[Muknoankanel. O61mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
IIPUMEHEHUE [IUKIIOAIKAaHOB.

Anxensl. ['oMmonornyeckuil psaj ajJKkeHOB, o0mmias (Gpopmysa, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuan3aus aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJUMEpHU3aund U okucieHus. IIpaBuino MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONMpsDKEHHBIX  JaueHoB, 1,2-  u  1,4-mpucoeaunenue. Ilomumepusanus
CONpPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTasiel yriepoaa. duznyeckue CBOICTBA AJIKHMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKylbl OeH3ona. dusmyeckue CBOICTBA aApEHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJIKWJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMOJelCTBHE IUTAIOTCHAIKAHOB C MAarHW€M W IIUMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIiI€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON wWin
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaime opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpelETbHBIX
OJTHOATOMHBIX CHUPTOB. BonopoaHble CBA3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TNOJYyYEeHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHMS, B3AMMOJIEHCTBHE C OPraHUYEeCKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIbI H
O0eH3oapHOrO snapa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHE albJeTruI0B, KAUYECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOOHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJIEUHOBAsA, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. CTpoeHue, pU3NUeCKUe U XUMUYECKHE CBOICTBA XKHUPOB: THIAPOIIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yrieBoaoB. Knaccudukarus yrieBogoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKHCIOEe OpoxeHue. [IpuMeHeHue TIoKOo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapusioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxma,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOJdyyeHue 3¢GupoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKAIEHHON MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaep:xaniue OpraHnyecKue coeAuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUIecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuyu Ha aHWIMH. CrnocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucIoTel. HoMeHnknaTypa u uzomepusi. OTAeNbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Ou3nuecKkue CBOWCTBA aMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpuYHaAs M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWM, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNN, CPEAHIS MOJIEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3IaraeMple OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3agaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WUIM HMCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYUYEHHUSI, OINpPENECICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEUHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. JIJHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHeie cBsa3u. BogoponHas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAaHEHMS W MPEBpAIICHUS
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas auccornuaiusi. CuwibHbIE W CclIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEeHHE TEPOKCHIA BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoAOpOibl. BaxxkHeumume KUCI0pOACOaepKare
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeTUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B HOpupoje. AJUIOTPOIHBIE  MOIU(DUKALUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIM. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampsbkeHuil  metamwioB.  OOmue  crmocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuii: mnonydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHMI.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUI: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeje3a U ero coenuHeHuil. OKcumapl,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectsa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XvMHS TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIC q00aBKu. Poib xumun B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue U MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTer: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEeHUHM oOmed
HEOpPraHU4eCcKoM XxuMHM B 11 Kilacce ocylIecTBIIETCS YEpe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, MNepuoguIHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSTHHME BEIIECTBa, HJACATbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH 1IEIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOM NeATEILHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMK O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M TOCTYIKHM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MyYecKoMy U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NEeSATETbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW U  JPYruX BHUIAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MIPEMETHBIX 3HAHUHN 10 XUMUU;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
PKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPEJIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOTHON cpelie, YMEHHsI TPOTrHO3UPOBATH HEOJIATOMPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KakK HayKd, OCO3HaHUs €€ poiu B
GbOopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHH JJII COBPEMEHHOMU
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B pELIEHUU TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJIb30BaTh XUMHYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUWA 1O XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GYHKITMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUW M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIe B XUMHHU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEJbHBIE NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynIupoBaTh LIETH U 3a/1a4U UCCIICOBAHMS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOCIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUs IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3InYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHHMKAX HHPopMaluu (HaAy4HO-
HOIYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (QOpMy  IpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra /uam
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMy.TII/IpOBaTL CBOH IIPCHIOKCHHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHs] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4€OHBIX UM HCCIIEOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTiayOnEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHM 3JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pSAJl, TOMOJOTH, YTIEBOIAOPOJIBbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUS, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4eJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCMOJb30BATh COOTBETCTBYIOUINE TMOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY IIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIMl U PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO Oajlanca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pa3InyHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJKaIUCHOB,
QTKWHOB, apPOMATUYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KpPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/ax TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUSI,

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIE orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIECACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH PACUEThl 1O XHUMHYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C MepepaboTKoM
BEILIECTB, UCMOJIb30BATh MOJYYECHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHHE W HW3YyYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJTIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOToO MOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICMUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuveckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U TPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOWTaNeil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALNS, CTENEHb JIHCCOLMAIUHU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaklNH, CKOPOCTh XUMUYECKOW PeaKklny, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON AMCCOLMAINM, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHU TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallMe€ B OCHOBE ITOHUMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJSIPHOM  YpPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMMYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  YeJOoBeKa, OOIIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIMA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh  yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTaju3aTtopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB Y MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCOONB3Ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTHYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JIOYECK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOILIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHYECKOM pEaKIMu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(hakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS 110/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIllMe HaydyHble TMPUHIMIBI XHMHYECKUX IPOU3BOJACTB; I€JIECO00Pa3HOCTh
MIPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pE€HHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMX MECTO B TIPUPOJIE,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKa3aTessl PaCTBOPOB KHUCJIOT U LIEIOYEH C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BUIE PacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOIYKTa pEeaKIuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOI'0 COCTAaBa HEOPTaHMYECKUX BEILECTB, ONPEIAECIICHUE
Cpeapl pacTBOPOB BEIIECTB C IOMOIIbIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (opmyaupoBaTh I€Jb HUCCJICAOBAHUS, TMPEJACTABISATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocysol u 1abopatopHbIM O0OpyZOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoil uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W HUCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOonunbHble coeAMHEHUS: abIETHIbI 1 http://chem.rusolymp.ru
3.2 keToHbl. Kapb6oHoBbie kucnotsl. ClosKHbIE 21 OpraHuyeckast XuMus:
a¢upsl. XKupsr SMEKTPOHHbLIN y4ebHMK
http://chem.rusolymp.ru
3.3 VriaeBoasl 9 OpraHunyeckast XMMUs:
9MNEKTPOHHbIN y4eBOHUK
Hroro no pazneny 41
Pa3nes 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHus
http://chem.rusolymp.ru
4.1 AMUHBI. AMUHOKUCTTOTHI. benku 12 OpraHunyeckas XMMns:
3NEKTPOHHbIN Y4eBHUK
Hroro nio pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
http://chem.rusolymp.ru
51 BricokoMoeKyIsipHbIE COSTMHEHUSI 6 OpraHuyeckast XuMus:
SMNEKTPOHHbIN Y4eBHUK
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH http://chem.rusolymp.ru
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9 OpraHunyeckas XMMusi:
anemenToB /. 1. Menneneesa 3NEKTPOHHbIN Y4eBOHUK
http://chem.rusolymp.ru
Crtpoenue BemiecTBa. MHOrooOpasue P ymp
1.2 11 1 OpraHunyeckas XumMust:
BEIIECTB 5
9MEKTPOHHbIN y4ebHMK
http://chem.rusolymp.ru
1.3 XUMHYECKUE PEAKIUN 19 1 3 OpraHuyeckas XMMus:
3NEKTPOHHbIN Y4eBHUK
Hroro mo pazueny 39
Paznes 2. Heoprannyeckasi XuMust
http://chem.rusolymp.ru
2.1 Hewmeramibl 31 1 3 OpraHnyeckasa XMMmus:
3NEKTPOHHbIV Y4eBHUK
http://chem.rusolymp.ru
2.2 Meramibt 23 1 2 OpraHnyeckasa XMMmus:
SMNEKTPOHHbIN Y4eBHUK
Hroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 http://chem.rusolymp.ru

KHN3Hb

Opran-leCKaﬂ XUMUA:




3NEKTPOHHBIN y4eOHMK

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 KJIACC

1.

INa6puensu O.C,. Xumust. 10 kmacc. yriyOJeHHBIHYPOBEHb: YUCOHUK TS
obmieoOpazoBarenbHbIx yupexacauii./O.C. ['abpuensu, U.T.
Octpoymos,C.10.ITonamopes.— M.: Jlpoda.

2. Tabpuensa O.C. [Iporpamma kypca xumun 11st 8-11 kmaccoB 0011e00pa3oBaTeIbHBIX
yapexaeHuii. — M.: [lpoda.

3. Tectol no xumun. K yuebnuky O.C. I'abpuensna «Xumus. 10 knace.»/M.A.Ps60oB-M:
N3narenbcTBO «OK3aMEH».

4. Pabouas TeTpaab K yueOHUKY « Xumus. 10 kmacc.».

11 KJIIACC

1. Tabpuensu O.C,1.C.OctpoymoB. Xumus. 11 kiacc. [IpodunbHblii ypoBeHb: yueOHUK
utst o6meoOpazoBatenbHbIX yupexaeHuil./O.C. I'abpuensn, U.I'. OctpoymoB.— M.
OJIMA Meaua ['pynm.

2

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

no

o

~

10.

11.

12.
13.

O.C.I'abpuensH, A.B.fIkymesa. « Xumus.10 kinacc. [IpodunbHbI ypoBEHBY.
Meroanueckue peKOMEHJAUH.

KontponbsHo- n3mepurenbabie MaTepuanbsl. Xumus . 10 knace/Coct. H.I1. Tpoery6osa.
[Mupmurna H.B. Xumust.10-11 kimaccesl: MHAMBUAYAIbHBINA KOHTPOJIb 3HaHUH. KapTouku-
3aganust/ H.B.Ilupmmnza.-Bonrorpan: Yuurens.

Macrep-knacc yuurens xumun.Boimyck 3.Opranndeckast XuMus. Y poku ¢
ucnoaszoBanueM UKT. Ciuenapun MeponpuaThii ¢ UCIIOIb30BaHUEM
NKT.NxTepakTuBHBIE UTPBL.MeToquueckoe Nocooue ¢ AIEKTPOHHBIM PUI0KEHUEM. -
M.:Ilnanera-(CoBpeMeHHas IIKOJA).

Oprannueckas xuMusa. UKT.Cepust «TexHONIOrHM yIpaBIeHUsI COBPEMEHHON LIKOJIBI»
Oprannyeckas xumus. 10 knacc. IHTEpakTUBHBIE JUIAKTUUECKNE

MaTepuaibl. IJIEKTPOHHOE MPUIIOKEHHUE.

Buneoypoku. Xumus. 10 xnacc.Infourok.ru

Xumus. Kontposnbable u mpoepounblie padoTsl. K yuebnuky O.C. I'abpuensna
«Xumus.11 knace. ». — M.: [Ipoda.

KonTponbHo- usmepurenbabie MaTepuansl. Xumus . 11 kinacc/Coct. H.I1. Tpoerybosa.
M:BAKO.

[Iporpamma kypca xumun 17151 8-11 kaccoB 001eo0pa3oBaTeIbHBIX YUPEIKICHUH.
["a6puensu O.C. — M.: [Ipoda.

[Inpmumaa H.B. Xumus.10-11 knacceel: ”HAMBUAYaIbHBIA KOHTPOJIb 3HaHUN. KapTouku-
3aganust/ H.B.Ilupmnza.-Bonrorpan: Yuurens.

[{ukn oOpa3oBaTenbHBIX MpOrpaMm.AKaeMus 3aHUMATEIbHBIX HAYK. X UMUSL.

Xumusi. KOMIUIEKT 3JI€KTPOHHBIX TOCOOUIT 110 KYypCy XUMHH.



14. DxcnepuMeHTaIbHAsE XUMHUS B CHCTEME MTPOOJIEMHO-pa3BUBAOIEro o0yuenus.§8-11

KJIACCHL.UHCTPYKTUBHBIE KapThl MPAKTUYECKUX PadOT U OMBITOB/aBT.-COCT.
E.B.Kuceinea.-Boirorpaz: Y UuTelp.

15. DKcnepUMeHTalbHasi XUMHS B cCCTeMe IIPOOJIeMHO-pa3BUBAlOIIero ooydeHus.8-11

KJIACCHL.UHCTPYKTUBHBIC KAPThI MPAKTUIECKUX PAOOT U OIMBITOB/aBT.-COCT.
E.B.Kucenea.-Boirorpaj: Y uutessp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

oukrwdE

http://www.edu.ru —karaor o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB;
http://www.ege.edu.ru - mopran WHPOPMAIMOHHON TONACPKKHA  EAHHOTO
roCyIapCTBEHHOI'O 3K3aMCHA;

http://www.profile-edu.ru - caiit o npoduibHOMY 00yUCHUIO;
http://www.auditorium.ru - Poccuiickoe oOpa3oBaHue — CETh TOPTAJIOB
http://www.teacher-edu.ru — Hay4YHO-METOAMYECKHI IICHTP KaJpOBOrO OOeCreueHUs
obmero oopazopanuss ®PUPO MOH PO

http://www.mon.gov.ru — caiiT MUHUCTEpCTBa 00pa3oBaHus U Hayku PO
http://www.apKkro.ru — caiit moaepHH3aliuu oo1ero oopazosanus PO
http://www.ed.gov.ru - caiit MuarcTepcTBa 00pazoBanus PO

http://school.edu.ru — poccutickuii 00pa3oBaTeIbHbIN MTOPTAT

http://www.fio.ru - ®enepauus Murepuer-o0pazoBanus

http://lit.1september.ru - Caiit rasersr "IlepBoe ceHTOps. Xumwust" /METOIUYECKUE
MaTepuabl/

http://som.fsio.ru — CereBoe 00beIMHEHHE METOAMCTOB

http://www.km-school.ru - KM-mxona

http://it-n.ru — CeTh TBOPUECKHUX yUUTEICH

http://www.lib.ru - DnexTpoHHas 6ubIHOTEKA

www.virlib.ru — Bupryansnas oubauoreka

Harnsgasie nocobus:

[Iepnoanueckas cucrema XuMudeckux 3yieMeHToB /[.1. Menaeneesa
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUHA METaJIIOB

Tabnuira pacTBOPUMOCTH COJICH, KUCIOT, OCHOBaHHH.

Tabnuua MHIUKATOPOB

Mopenu atoMmoB

Komnexuuu: «Heptr», «KamenHnsiit yrons», «Ilnactmaccer», «BoaokHa»
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